procedures were done without anaesthesia, while after Morton most were done with it. If we number the years from 1846 as "pm"-i.e. post-Morton, then around the year zero we had ether, nitrous oxide and chloroform. Ninety-three years later (i.e. 93 pm or 1939), which just happens to coincide with Germany's invasion of Poland (a relevant event as will be shown), we still had the above three and not much else. It's true that some were using ethylene and acetylene, ethyl chloride and cyclopropane, di-vinyl ether and trichloroethylene, but none of these was ideal. However, at 160 pm (i.e. today) we have even fewer-for practical purposes Volatile anaesthetics are simple substances, unlike contain only the atoms C, H and O and one or more of the halogens (F, Cl, Br and I) ( Table 1 ). There are very few exceptions (e.g. xenon and nitrous oxide). One can only speculate as to why no complicated organic volatile substance has been found which has anaesthetic properties.
the Nobel prize. used in refrigeration. The need for better refrigerants went along with the growth, and indeed the demand, for refrigeration, and the development of the home domestic refrigerator (instead of having ice delivered to the home from a commercial ice-making plant), and also the increasing demand for air-conditioning in homes and cars. In the forefront of the research was one Thomas Midgley (1889-1944) ( Figure 3 ) who was an engineer turned chemist. Though highlyregarded in his lifetime, his discoveries turned out to be rather disastrous. He discovered the anti-knock 2 F 2 Midgley by one historian, "He had more impact on the atmosphere than any other single organism in earth history". He didn't live to see the later condemnation Two stimuli led to increased research into the better (and safer) refrigerants, and the second was only certain other atoms, mostly rather rare ones of no from its use in ophthalmology and, most importantly, uranium.
produce a substance which etched glass. The substance scientists, including Scheele, Davy, Gay-Lussac and Lavoisier. However, the preparation of elemental isolated until 1886, by Moissan ( Figure 2 ), after many years of research. The effort to prepare the substance cost many researchers their health and even their lives of both tetra-ethyl lead and the CFCs, because he contracted poliomyelitis. Being an inventive man, he rigged a device of pulleys and ropes to help get in and out of bed, but it malfunctioned one day and he strangled himself! that there were numerous reports of the "anesthetic activity of the chlorine, bromine and iodine derivatives of the lower members of the methane derivatives. The initial studies on mice showed that all the compounds with one exception (C 4 HClF 6 ) produced anaesthesia, but some produced convulsive movements. The higher boiling-point compounds were more potent. The safety margins seemed better than those of ether and chloroform, especially Among the compounds Robbins tested several were recommended for further trial, but none came to be accepted for long-term use, though some, notably trichloroethyliodide and trichloroethylchloride did reach human trials. Unfortunately, one of Robbins' oethane). Had Robbins tested the latter, the advent of that most successful anaesthetic could have was among four compounds that Robbins stated "…further investigations of them as possible anesthetic agents are indicated". No further work seems to have been done however. (Because it contains no chlorine, it is not a CFC, but is classed as considered an "ozone-depleting substance", being listed in Annex C (group II) of the Montréal protocol.) Incidentally, many of the compounds in (Table 2) . only limited acceptability. Then followed, in 1956, 3 who discovered halothane ("Fluothane"). Suckling 4 subsequently ICI in the U.K.). Interestingly, one of those by Shulman and Sadove 5 . This compound, not being a "CFC", is now a most widely used refrigerant ("R-134A") and propellant in spray cans.
This compound was tested on animals and then the principal investigator, Dr William Dornette, volunteered to be anaesthetised with it. This was carried out by pharmacologist Dr JC Krantz, on a table in the department of anaesthesiology library! The subject describes this in his own words: 6 "The induction was without excitation. The electrocardiogram and the blood pressure remained unchanged. The recovery was rapid and uneventful. There was marked postoperative analgesia. There were no postoperative sequelae". Although a proper clinical trial was advocated, it seems to have never occurred. The analgesia would have been a plus compared with halothane and it iodine-containing volatile. Similarly, Shulman and Sadove 7 concluding that it too had a marked analgesic action, and that "further studies were in progress". (These never appeared.) Other agents which went to further 8 (CF 3 CHFBr), a gas, and halopropane 9 (CF 3 CF 2 CH 2 Br).
has already been mentioned. Then in 1959 came 3 -O-CF 2 CHCl 2 ) which arose from the work of van Poznak and Artusio 10 . For a time, this compound enjoyed considerable success in clinical use, and had marked analgesic properties. It is enjoying a resurgence (as "Penthrox") as a selfadministered analgesic, particularly for trauma cases.
appears that these agents might mean "what you have is what you get", since for more than 10 years there has not been any other inhalational agent on the horizon. Maybe it's a question of "take it or leave it, or use TIVA!" (Does TIVA stand for "take it or vamoose"?)
